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COMS Electrical Power Subsystem Preliminary Design
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ABSTRACT

The COMS(Communication, Ocean and Meteorological Satellite) EPS(Electrical Power Subsystem) is derived
from an enhanced Eurostar 3000 version. Eurostar 3000 EPS is fully autonomous operation in nominal conditions
or in the event of a failure and provides a high level of reconfigure capability and flexibility.

This paper inrtoduces the COMS EPS preliminary design result.. COMS EPS consists of a battery, a solar
array wing, a PSR(Power Supply Regulator), a PRU(Pyrotechnic Unit), a SADM(Solar Array Drive Mechanism)
and relay and fuse brackets. COMS EPS can offer a bus power capability of 3 kW. The solar array is made of
a deployable wing with two panels. One type of solar cells is selected as GaAs/Ge triple junction cells. Li-ion
battery is base lined with ten series cell module of five cells in parallel. PSR associated to battery and solar
array wing generates a power bus fully regulated at 50 V. Power bus is centralized protection and distribution
by relay and fuse brackets. PRU provides power for firing actuarors devices. The solar array wing is rotated by
the SADM under control of the attitude orbit control subsystem. The control and monitoring of the EPS,

especially of the battery, is performed by the PSR in combination with the on-board software.
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Table 1. EOL power budget on station

a5 s | = [ A
Payload 1389W [ 1405W | 1430W
Bus 627TW 652W 596W

Total S/C load with
harness losses
Battery charge and losses | 127W | 279W 110W
Power sorce
requirements (W)
SA power(nominal) 2505W || 2748W

2030W | 2071W | 2040W

2157W | 2050W || 2150W

Power margin 162% | 16.9%
SA power(worst case) 2480W || 2720W
Power margin 15.0% || 15.8% -
Battery DOD(nominal) - - 39.4%
Battery DOD(worst case) - - 43.9%




Al 191 A eln)dA

State of charge in transfer

™ -
w00
20000
10000
£ wom
-
¥
§ wom
10000 <
—C
Solr amay
Furialdupiopmere
000 w000

Q0 0 2000 w000 50000 w000 70000 0000
Tieme (H)

2% 1. Ae] el wiei2] FA Abel
Figure 1. Battery state of charge profile in transfer orbit
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Figure 2. COMS EPS block diagram
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Figure 4. Battery module configuration
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